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artery can be added to the armamentarium of surgeons deal-
ing with coronary artery disease.
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SYMPTOMATIC CORONARY-SUBCLAVIAN STEAL SYNDROME: REPORT OF A CASE WITH 
COMPLETE OCCLUSION OF PROXIMAL LEFT SUBCLAVIAN ARTERY AND ANOMALOUS ORIGIN 
OF LEFT VERTEBRAL ARTERY FROM THE AORTIC ARCH
Eugenio Neri, MD, Enrico Carone, MD, Gianni Capannini, MD, Enrico Tucci, MD, Francesco Diciolla, MD, and 
Carlo Sassi, MD, Siena, Italy
A case of severe resting angina in a patient with a patent left
internal thoracic artery (LITA) graft on the left anterior
descending coronary artery (LAD), complete occlusion of the
proximal left subclavian artery, and anomalous origin of the
left vertebral artery from the aortic arch is presented. The clin-
ical picture, hemodynamic pattern, and treatment are described.
A 75-year-old man was admitted with resting angina.
Eleven years earlier, the patient had undergone coronary
artery bypass grafting (CABG) with the LITA artery to the
LAD and saphenous vein grafts for the first diagonal, obtuse
marginal, and right coronary arteries. Over the past 11⁄2 years
he had been having exertional angina, and its severity had
dramatically increased over the past month. Chest pain could
easily be provoked by mild exercise and exacerbated by
selective exercise of the left upper limb. Furthermore, during
exercise the patient had cramping of the left arm, whose
severity increased over time, with symptoms of rest pain dur-
ing the past month. No symptoms of vertebrobasilar insuffi-
ciency could be recorded. As evinced from the patient’s file,
at the time of the previous operation no difference in pressure
between the two arms was recorded and intraoperative
assessment of LITA flow was optimal. Preoperative brachio-
cephalic arteriography was not performed, but a postopera-
tive cineangiogram obtained 1 year after CABG surgery
showed perfect patency of the LITA and absence of signifi-
cant stenosis on the left subclavian artery.
At physical examination the left humeral pulses were absent
and the left arm was cold and pale. The patient maintained a
peculiar position, resting his left arm on his right arm to allevi-
ate the pain. Arterial pressure in the left arm could not be
recorded, whereas pressure in the right arm was 176/95 mm Hg. 
An electrocardiogram revealed myocardial ischemia in
leads V1 to V5 with an ST-T segment depression of 2 mm;
ischemic changes could be exacerbated by mild exercise of
the left arm. Cardiac enzymes were within normal limits.
Echocardiography showed mild anterolateral wall motion
abnormalities. Arterial Doppler echography showed normal
flow in the vertebral arteries. No subclavian steal was demon-
strated, and no abnormalities of the carotid and vertebral
arteries were recorded, although the left humeral artery
showed extremely low flow. According to cardiac catheteri-
zation, the coronary anatomy had not changed since the
CABG operation. Important proximal stenoses were present
on the LAD, in its major diagonal branch, in first the obtuse
marginal, and in the right coronary artery. Selective graft
opacification showed patent saphenous vein grafts.
Visualization of the LITA was not possible because of proxi-
mal occlusion of the subclavian artery. Patency of the LITA
could be demonstrated by retrograde opacification of the ves-
sel during selective catheterization of the LAD (Fig 1). The
distal subclavian artery was visualized by retrograde opacifi-
cation of the LITA. The left vertebral artery took origin
directly from the aortic arch (Fig 2). By direct opacification
of the vertebral artery, the distal subclavian artery could be
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visualized in the late phase through small cervical arteries
taking origin beyond the occluded portion (Fig 2). 
The patient was scheduled for urgent carotid-subclavian
bypass surgery. A prosthetic 8-mm Dacron bypass graft from
the carotid to the subclavian artery was inserted by way of a
left supraclavicular incision, under systemic heparinization.
The postoperative course was uneventful with immediate nor-
malization of the electrocardiogram and complete relief of
symptoms.
Discussion. The use of the ITA in CABG procedures pre-
disposes to the onset of the coronary-subclavian steal syn-
drome. The syndrome is due to the stenosis or occlusion of
the subclavian artery proximal to the origin of the ITA. The
stenosis results in retrograde flow in the ITA and steal from
the coronary artery, causing ischemia to the area supplied
by the graft.1,2 The coronary-subclavian steal syndrome is
often associated with a vertebral steal syndrome because of
the anatomic origin of the left vertebral artery from the left
subclavian artery.3-5 Subclavian steal provides collateral
flow to the arm and the heart, alleviating ischemia in these
regions. Coronary-subclavian steal syndrome is always
suspected in patients with recurrent angina after CABG
with an ITA, when a pressure gradient between the right
and left arms is demonstrated.1,2 The coexistence of verte-
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Fig 1. Present-time cineangiography showing the reversal of flow in the left internal thoracic artery (LITA).
Fig 2. The left vertebral artery (LV) takes origin directly from the aortic arch. The distal subclavian artery (LS) is
visualized in the late phase through small cervical arteries (CA) taking origin beyond the occluded portion.
brobasilar insufficiency symptoms may facilitate the clini-
cal diagnosis.2
In the presented case, the anomalous origin of the vertebral
artery from the aortic arch (Fig 2) determines a peculiar situ-
ation in which severe resting angina and left arm hypoperfu-
sion contrast with the absence of neurologic symptoms of
vertebrobasilar insufficiency. The absence of residual flow
through the subclavian artery and the absence of collateral
flow by the vertebral artery, apart from the moderate supply
by little cervical branches (Fig 2), explain the degree of coro-
nary steal through the ITA and the clinical picture of severe
ischemia of the left arm. To our knowledge, this peculiar
anatomic pattern has not previously been reported. Aside
from its unusual clinical presentation, this case underlines
that coronary-subclavian steal, although uncommon, is suffi-
ciently important to consider when recurrence of angina after
CABG operations is observed.
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